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Background: To elevate quality of care for the ever-increasing number of elderly patients in Taiwan, staff
in geriatric medicine frequently attend training to promote evidence-based health care. However, such
training programs must be effective. Evaluation of evidence-based health care training requires a valid
instrument to assess learners' competence. The Fresno test has robust psychometric properties, but there
is no validated Chinese translation of this tool yet available.
Methods: The English Fresno test was translated into Chinese and then back-translated to English to
ensure equivalence of concepts and semantics. First-year postgraduate physician trainees (novices)
recruited from an evidence-based medical training program completed the Chinese Fresno test prior to
and after the program. Experienced instructors (experts) in the program also completed the test for
comparison. The correlation and consistency of the Chinese version were analyzed and validated.
Results: Forty (20 experts and 20 novices) completed the tests. The inter-rater correlation ranged from
0.65 to 0.98. Internal consistency was good (Cronbach's a ¼ 0.98). Item difﬁculty ranged from 23% to 72%.
Item discrimination indices ranged from 0.40 to 0.90. Experts scored signiﬁcantly higher than novices
(experts ¼ 165, novices ¼ 93; p < 0.001). Testeretest correlation 2 weeks after the ﬁrst test was 0.98
(p < 0.001).
Conclusion: This Chinese version of the Fresno test is a reliable and valid instrument for evaluating
evidence-based health care knowledge and skills.
Copyright © 2014, Taiwan Society of Geriatric Emergency & Critical Care Medicine. Published by Elsevier
Taiwan LLC. All rights reserved.Introduction
The aging population and number of elderly patients in Taiwan
are growing rapidly1,2 and evidence-based health care, which in-
tegrates the best research evidence with clinical expertise and pa-
tient values, has gained important roles to elevate the quality of care
for the ever-increasing elderly population3e5. Medical and nursing
staff in geriatricmedicine constantlyattend training to reinforce their
knowledge and skills in evidence-based health care. Furthermore,lare no conﬂicts of interest.
rsing, National Yang-Ming
u, Taipei 11221, Taiwan, ROC;
t of Dermatology, Mackay
an North Road, Taipei City
yushu@ym.edu.tw (S. Yu).
tric Emergency & Critical Care Meeffective training not only promotes staff competence in evidence-
based health care but also improves elderly patients' quality of care.
Implementation of evidence-based health care training requires
a reliable instrument to evaluate the curriculum and to document
the progress made by trainees. The instrument must be objective
and comprehensive enough to cover all learning domains of
evidence-based health care. A recent systematic review assessed
published studies of 104 instruments available for this purpose6.
The authors categorized the instruments based on psychometric
properties, domains of evidence-based health care evaluated, and
the ability to discriminate between different levels of competence.
The highest quality instruments were those that performed well in
all three areas, as demonstrated by rigorous validation criteria and
inter-rater reliability in the published studies.
Two questionnaire designs, the Fresno test7 and the Berlin
questionnaire8, stood out in this systematic review6 as designed todicine. Published by Elsevier Taiwan LLC. All rights reserved.
Figure 1. Procedure for translating Fresno test into Chinese.
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required for performing evidence-based health care in real clinical
scenarios. The Berlin questionnaire measures the knowledge and
skills required for the practice of evidence-based health care. It was
speciﬁcally designed to test whether short training courses lead to
meaningful improvement in trainees' abilities8. The multiple-
choice format focuses primarily on handling research information
but does not assess such skills as formulating a research question or
competence in searching for an answer.
By comparison, the Fresno test, developed by Ramos et al7, as-
sesses all domains of evidence-based health care. Presented with
two clinical scenarios, those taking the test must respond to short-
answer questions to demonstrate their ability to develop an
appropriate clinical question, search the literature for an applicable
study, critically appraise the study, and discuss its usefulness and
validity in addressing the given scenario. The short-answer ques-
tions are open-ended and require a higher order of thinking than is
possible with multiple choice or trueefalse questions. While the
written answers are more difﬁcult to score, the authors of the
Fresno test also provide standardized grading rubrics outlining
rating criteria for each question.
In accord with the global trend of emphasizing evidence-based
health care as a means to achieve better patient outcomes9e11,
healthcare organizations in Taiwan have developed many training
courses in evidence-based care. What is lacking, however, is a good
Chinese-language tool for assessing trainees' competency and the
quality of training programs. Given the good performance of the
Fresno test for English-speaking populations, it seemed to be a good
candidate for this purpose. The primary aim of the present study
was to translate the Fresno questionnaire into Chinese and validate
its performance so as to ensure equivalence of the Chinese trans-
lation with the original version.
Materials and methods
The study consisted of two stages: the translation and adapta-
tion of the original Fresno test into Chinese followed by validation
of the Chinese version. The original Fresno questionnaire in English
was retrieved from the Internet after obtaining email permission
from the original authors.
Translation and adaptation of the Fresno test
The process of translation and adaptation (Figure 1) followed
the guidelines recommended by Guillemin et al12. The original
English version was independently translated into Chinese by two
bilingual translators whose ﬁrst language was Chinese. Both
translators were physicians proﬁcient in evidence-based health
care. A synthesis of these two translations was established by
consensus of a team of evidence-based health care experts. A
bilingual translator who was a native English speaker conducted
the back-translation of the synthesized Chinese version into En-
glish. This translator was a physician familiar with evidence-based
health care but who had not previously seen the English version of
the Fresno questionnaire. The back-translation was compared with
the original English version to check for possible conceptual in-
consistencies. The Chinese translation was then reviewed by an
expert committee to resolve any discrepancies before the ﬁnal
version was validated in the second part of the study.
Participants
Two groups of participants were recruited. The expert group
comprised instructors certiﬁed in basic evidence-based health care
training in our hospital. The novice group were physicians in their1st year of postgraduate training. These trainees underwent an 8-
hour mandatory continuing education program to learn evidence-
based health care modeled on the steps described by Cook et al13
in 1992. The sessions featured interactive lectures, worksheet
practice, and case-based studies dealing with six topics: writing a
clinical question; searching the medical literature; selecting and
obtaining the evidence; critical appraisal of studies of a diagnostic
test, randomized clinical trial, and systematic review; interpreting
the clinical relevance and precision of the results; and application
of the evidence to clinical care.
Participants in the novice group were explicitly informed about
the experimental nature of the test and that participation was
voluntary. They all signed consent to participate. The results were
not given to the novices, nor did the scores affect their evaluation at
the end of the training. Instructors in the evidence-based health
care training program were not familiar with the Fresno test and
did not see it until after the training program was completed. The
content of their instruction was therefore not inﬂuenced by the
content of the test.
Instructors in the expert group also signed consent to partici-
pate in this study. They were not given their scores after the test.
The Chinese Fresno test was administered to the experts during a
regularly scheduled instructors' meeting after the novice group had
completed their training.
About 2 weeks after completion of the training course, all par-
ticipants took a retest of the same version. The retest data were
used only to measure testeretest reliability.
The translated Chinese questionnaire was administered twice to
the novice group: on the 1st day (pretraining test) and last day
(post-training test) of the evidence-based health care training
course. Test scores were excluded from the investigation if indi-
vidual respondents had a class attendance rate below 90% or had
Figure 2. Testeretest scores of Chinese Fresno test obtained on testing 2 weeks apart
(n ¼ 40).
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ported here. They were the scores used in analysis of the psycho-
metric properties of the test.We are studying the use of the Chinese
Fresno test to evaluate the effectiveness of our training program
and will use the pretraining scores in that investigation.
Scoring
Two raters independently scored the answer sheets. Standard-
ized grading rubrics, made available by the original authors of the
Fresno test, were followed in scoring the answers. The raters were
blinded to the identity of individual respondents. A pilot study of 10
tests was used to help the two raters agree on their gradingmethod
and to measure inter-rater reliability.
Statistical analysis
Descriptive statistics and a set of test properties identical to those
reported byRamos et al7were calculated fromtheprimary data, that
is the post-training scores for novices and the experts' scores the
ﬁrst time they took the test. Construct validity, the ability of the test
to distinguish between experts and novices, was assessed using a t
test to compare themean scores of the expert and the novice groups
and a Chi-square test to compare the passing percentages of the
expert and novice groups. Internal consistency was measured by
Cronbach's a coefﬁcient and the itemetotal correlation. Inter-rater
reliability was measured by the intraclass correlation coefﬁcient
for each item using the pilot dataset. Itemdifﬁculty was determined
by the percentage of candidates achieving a passing score for each
item. The item discrimination index was calculated using a simple
formula to assess each item's ability to distinguish between novices
and experts14. Testeretest reliability was calculated by comparing
the retest scores with the original scores (trainees' post-training
scores and experts' scores). SPSS (Windows version 11.0; SPSS Inc.,
Chicago, IL, US) was used to conduct the analyses.
Ethical approval
Ethical approval for the present study was obtained from the
Institutional Review Board (10MMHIS033).
Results
A total of 42 participants were recruited. The expert group
comprised 20 instructors from the hospital's evidence-based
medicine center. The novice group consisted of 22 1st-year post-
graduate physicians enrolled in the evidence-based health care
training curriculum at the time of the study. Two of these attended
fewer than 90% of the classes and were excluded from analysis.
The test properties were all derived from the primary data
except for the testeretest correlation assessed 2 weeks after the
training program (Figure 2). The mean ± standard deviation score
of the expert group (165 ± 22) was signiﬁcantly higher than that of
the novice group's post-training scores (93 ± 47; t test; p < 0.001).
The internal reliability was good (Cronbach's a 0.89). The item-
etotal correlation ranged from 0.40 to 0.92. The item discrimina-
tion index for the highest and lowest 27th percentile of the samples
ranged from 0.40 to 0.90 for individual items. Item difﬁculty was
high and varied by item (72% moderate; 23% difﬁcult). Inter-rater
reliability was established with the intrarater correlation coefﬁ-
cient for individual items ranging from 0.65 to 0.98 (p < 0.001) and
for total scores 0.93 (p < 0.001). The test properties for our Chinese
translation were similar to those reported in the original validation
of the Fresno test (Table 1). Short-term testeretest (2-week inter-
val) correlation, measured by comparison of the secondary dataagainst the primary data, was 0.98 for the total scores (intraclass
correlation; p < 0.001).
Discussion
To our knowledge this is the ﬁrst Chinese translation of the
Fresno test to be validated as an instrument for assessing evidence-
based health care training. The adaptation and translation proce-
dure combining forwardebackward translation and expert com-
mittee review is rigorous and compatible with the commonly used
method. The psychometric properties derived from our sample
generally matched those for the original English version7.
Cross-cultural adaptation of an instrument renders cross-
cultural comparison feasible. The need for such adaptation has
fuelled research into methods of translation and adaptation of
health measures used in various countries. The method employed
in this study is a sequential model. We generally followed the
guidelines proposed by Guillemin et al12, which are among the
most commonly used. The standard set of procedures includes
forwardebackward translation, the use of focus groups for quality
control, and a quantitative assessment of the equivalence between
the original questionnaire and the translated version.
Reliability, validity, and responsiveness are context-speciﬁc at-
tributes. An instrument that has demonstrated satisfactory mea-
surement properties in one population is not necessarily
appropriate for use in other populations. The present study has
demonstrated that the psychometric properties of the Chinese
translation of the Fresno test are good in that they approximate the
values found for the original version. These include good-to-
excellent inter-rater reliability for all questions and excellent in-
ternal consistency and construct validity, as measured by the ability
of the test to distinguish between experts and novices. Similarly,
item difﬁculty was generally high, although it varied widely. No
ﬂoor or ceiling effect was observed in the data samples in our study.
This Chinese translation of the Fresno test is thus a simple, reliable,
and valid tool for assessing knowledge and skill in all the usual
domains of evidence-based practice: asking focused questions;
searching for good answers; critiquing the literature; and applying
the conclusions in practice15.
Responsiveness, a special type of construct validity, is the extent
to which instruments are sensitive enough to detect the smallest
difference considered clinically relevant16. This parameter is
increasingly used in recent studies but was deliberately left out in
the psychometric analysis of the present study. We believe that
adequate assessment of this parameter requires a larger sample
size and the use of cohorts. An evidence-based health care training
Table 1
Properties of Chinese translation and original English Fresno test.
Test property Performance of original Fresno test Performance of Chinese translation
Content validity Revisions based on experts' suggestions Same as the original
Inter-rater reliability Ranged from 0.76 to 0.98 for individual items,
total scores 0.98
Ranged from 0.65 to 0.98 for individual items,
total scores 0.93
Internal reliability 0.88 0.89
Item difﬁculty Ranged from moderate (73%) to difﬁcult (24%); no easy items Ranged from 72% to 23%
Item discrimination Ranged from 0.41 to 0.86; no items had negative or
weak discrimination
Ranged from 0.40 to 0.90
Construct validity Difference was signiﬁcant, experts scores higher than novices Mean ± standard deviation score difference of experts
and novices was signiﬁcant (experts, 164 ± 24; novices, 93 ± 47;
t test, p < 0.001)
Note. From “Validation of the Fresno test of competence in evidence based medicine,” by K.D. Ramos, S. Schafer, and S.M. Tracz. 2003, BMJ, 326, p. 319e321. Copyright 200X,
Name of Copyright Holder. Adapted with permission.
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maintain good outcomes.We intend to continue investigating ways
to improve our professional staff's competency in evidence-based
health care.
A major challenge is whether or not evidence-based health care
training actually changes behavior. Several systematic reviews have
addressed this question. In summary, these reviews suggest that
training resulted in improved knowledge and skills in terms of
methodology and statistical issues, as well as enhancing partici-
pants' attitudes towards the use of the medical literature in clinical
decision making. However, no consistent changes in behavior were
found17e23. These ﬁndings should be interpreted cautiously, as
most of the studies had poor internal validity21. It may well be that
achieving actual behavioral change requires other interventions.
Nevertheless, a ﬁrst step is to ensure that evidence-based health
care training is indeed teaching the right things. That is where in-
struments such as the Fresno test are helpful.
For logistic reasons, our validation sample included only novices
attending our training and instructors from our evidence-based
medicine centre, which constitutes a possible limitation of our
study. However, care was taken to minimize recruitment bias and
to obtain a representative sample. In theory, validation using only
groups at the extremes may be methodologically questionable14. In
fact, in the original validation of the Fresno test, Ramos et al7 noted
that their sample underrepresented individuals who might have a
moderate level of proﬁciency in evidence-based health care. We
chose to use the same approach as they did, as well as trying to
minimize any negative impact by measuring the testeretest
reliability.
An additional limitationwas the use of only one back-translator.
We originally requested a second bilingual native English speaker to
back-translate, but that individual had no health care background
and did not understand thematerial. As the one back-translationwe
obtained closely reﬂected the original English, we believe that this
adequately ensured the accuracy of our Chinese translation.
Staff in geriatric medicine and other branches of health care
professions frequently attend training to maintain the competence
of evidence-based health care and to promote high quality of care
to elderly patients. To our knowledge, this is the ﬁrst Chinese
adaption of the Fresno test. We have successfully validated its
psychometric properties, which closely approximate those found
by the original developers of the English version. Having this tool
will allow routine monitoring of the results of our training program
by facilitating assessment of the trainees' competence. The appli-
cability of a validated translation of the Fresno test in a Chinese
setting suggests that other populations might well make use of this
instrument in evidence-based health care training programs. In
each setting, of course, attention must be given to careful adapta-
tion and validation for that population.References
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